and after COD, which for this particular device occurred at a current I = 2.04A. Figures 2 and 3 suggests that COD is initiated in a spatially highly confined section of the chip. The COD mode-as monitored by the thermocameramanifests itself as a single-pixel, single-frame event, from which we derive an upper limit of ∆x × ∆y × ∆t = 8.8 × 8.8 × 2.3µm 2 ms for the spatio-temporal dimensions of the COD seed. Thus, the camera still imposes resolution limits in space and time. The measured 'thermal flash' of ∼4K represents an average over these dimensions (i.e., a lower limit), with the potential presence of much higher temperatures.
Continued on next page
Thus, we propose a method to dynamically image COD in semiconductor lasers with a thermal-infrared camera. We observed a pronounced temperature spike of 2.3ms duration at the location of the COD seed and a subsequent jump in temperature of the entire device. Our study strongly suggests that the COD mode of continuous-wave-operating red-emitting high-power AlGaInP lasers is due to a thermal-runaway process. The observed correlation with the optical near-field temperature provides further evidence of the critical nature of the COD process driven by both the optical load at the facet and the thermal load due to bulk heating. We think that using a thermocamera as 'COD monitor' will enable preparation of devices into the very early stages of COD. This should allow further detailed studies of the relevant kinetics.
